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Nucleotide sequence of the gamma chain gene of rat fibrinogen: conserved intronic sequences
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The complete nucleotide sequence of the rat y fibrinogen gene, including immediate 5' and
3' flanking regions has been determined. The gene is composed of a total of ten exons
which by a process of alternative splicing produce two polypeptides called y and y'
consisting of 412 and 420 amino acids respectively (1). The immediate 5' region of the
gene possesses 3 areas of sequence homology common to the 5' flanking regions of the
fibrinogen a and s chains (2). Sequence comparison to that of the human y fibrinogen gene
shows that the third intron is highly conserved between the two genes (3). This intron is
one of two introns highly conserved over one billion years of evolution (4).

TCCA'AArMA riAGTG?rA ACTGTCACTC TACTAGCTGC 1GTAGTGAAA CAUGGCATrT UGATCATTAC GTTAAcGGTT ATATAATGCA AGGTTCTTAT -1388

AAGTOCACG AOCATACAGA UCTUOGTCTG GGTTGTAAAA TAAMGCTUT CTAGAGGGAA CCAGACTA GAAACAGGAC CGGGGTC TG?FGTTGT -1288

;lUTGrr A TrrFG-rrFGrr ?UACAOCCA GACITYUGCO TAATTCCTAT GAATGTTGOC AAATAAAACC AAGAAGAAGA AAAAAGAAM AGAAAAGTAG - 188

ATAGTATAGG AAGACAGAOC AAACAUCAGA GAGMAGTAG CTAAGGGCTA GGAACTAAGC CGGTGATTGG rGACACTWT GGA(!CrATTC TGTAAGGATA -1088

CTGGCAAATG UCTTXAUCA UCAAGTGACT GAAGTGGAGG UCAGTCGT CAGCAAGGGA AGTGGfrACA TAT-VTGGTTT GATGAGTTCA CTTG rTTAA -988

AT2GTrICrG ACTACAGAUC ATAAACATrr ArTrGTTrTA ATGTCAAAGG AGACACGATC AAAACT`CTT GTATCAAATT GTTAGCAATT TrTTCAATT -888

AGTGCATTTC TCCCAAT(CC GTAG1TrTCC AGTTTA rCAG GAAGCTTGGG TCACAAGAGG AAGAAAGTGA CTGCACACAT CTGTCACAGT GCTACAGCTG -788

CTTGTCATCA CCMAGAGAG GTGACAGTGC rTT'TCTOC ACGACAGCAA TTAAAC'TCT CA.GTATCTCT CTrTGTCCCT TCTCC'TTGAG AGAG(CTTGT - 6 8 8

AAMGGAGTAT GTGAGAAGTG OGTTrCTCTG AGTCUAGGTT lrrccTUCAG GAACTAGATG GGACTTTG;G ACAGCC.CGT GAACT(GCAC CTTCAT1TFG -588

GOGGCAGATG GGAGGTAUCC TATCTTCAG TCATTAAACA AGTTG,AGCC AMACTCAAT GAGMCTGAC CTAAGAAA%AA GGAGAGCAAG GAGGAGGGC -488

AGGAACCG TTCCAACATC ATUGATUGTT GGGAAATCAG ACCTGAGGAG TGAAGGAGG AAAAGTTCCC TTCrTIGCC CCTTGGCTAA GACAGGTCrI -388

ACAGTAATAG CGTUTGaCTA CAGAAGCCA GAACTCAGUC TGGGTTGGTT GCAGGAGGTC AGAAaGCTGT GTTTrcrTT CTGGAGGG TUTACTGGAA -288

GTMArGCAA CAOOCAGOCT CTOCAGTOCT CGCGCACGCC ACTGTTTA GCTGGMTC AUCAGATAGA TAGCTTTGGG TCTGAGGAGA CAGWTWTGC -l88

TGA(=CAAA AUGAJGAUCT AAAACCTGTG TOCAAA'rTG OGAMTCCCTC GGAGCACAGG TGAGAWCCAG AATGAGCAGA AAGAGCCCAC AT7lCTGGTA -88

AAAhAGAOCU GTGAOCAGTT UCAGUCACTC rrAGTUCOUC CCAGACTUGG AATTCATATA AAGGUGAAG GAGAGCCCAA GAGGTCACAG TGCTGGCrGT 12

Met Asn Trp Ser Leu Gln Leu Arg See Phe Ile Lou Cys Trp Ala Leu Lou Leu

AAUGGCrUG GAOCACOOGT CAOCAGACA CT ATG AAT TOG TG TTiG CAA CTC CCG AGT TTC ATT CTA TGC TOG OCG CTT TTA CrA 98

Leu Ser Pro Thr Gly Leu Ala
CTT TVr OCA ACG OOc CTG UCA GTAA G`TCTCT`CA GAAUCCATAT TGTTTGAGAG AGAGAGAGAG AGAGAGAGAG AGAGAGAGAG AGAGAGAGAG 193

Gin Tyr Thr Ala Thr Arg Asp Asn Cys Cys lie Leu Asp Glu Arg
AGAGAGAGAA CCACTGCAA ATATATTrTT GTTTrTCTrC CACAG CAG TAC ACT GCT ACT AGA GAT AMC TGT TGC ATC CTA GAT GAG AGA 283

Phe
TTC GTAAGT AGTTTCTCT TCAUCCTCTT TCOWAAGT AGAGAAAGGT aGGAMCAGG GCCGTACTTT CATGTATCAG TTMAACTTTT GGGA 376

Gly See Tyr Cys Pro Thr
AAMCOGAC MTUTMAGG TAGTAACTM AACTTATCrC CTCAOGTGTT TMATTATCTG CTTACTGAT TTUCAG GGT AGT TAC TGC CCA ACC 470

Thr Cys Gly lie Ser Asp Phe Lou Asn Ser Tyr Gln Thr Asp Val Asp Thr Asp Leu Gin Thr Leu Glu Asn Ile Leu Gln
ACT TOT GO ATC TCA GAC TTC CTO AM r TCT TAC CM ACC GAC GTG GAC ACT GAC CTC CAG ACT CTG GM MC ATC TTA CM 551l

Arg Ala Glu Asn Arg Thr Thr Glu Ala Lys Glu Leu Ile Lys Ala Ile Gin Val Tyr Tyr Asn Pro Asp Gln Pro Pro Lys
CGA UCT GM MC AGA ACC ACA GM (2OC MG GM CTG ATT AM GOC ATC CAG GTT TAC TAC AAC CCG GAC CM CCC CCAAMG 632

Pro
C CGGT(A GAMACUCAC TGTGGAGTTG TFACCTTTCC TUCTrTTCO TGTOCTATTT GCTTMGTGA CTTTTCTGTC CCGTGCUCCT GTGACAG 727
Gly Ue.t lie Glu Gly Au Thr Gin Lys Ser Lys Lys Met Val Glu Glu Ile Leu Lys Tyr Glu Al Leu Leu Lou Thr His

GT ATG ATA GAG OGT OcC ACT CAG MG TCT MG MG ATG GTA GM GM ATC TTC MG TAC GM UCA CTG TTA CTA AUC CAT 807
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G1u Ser Sep lie Arg
GAG TOG AGT ATC OG G TATGTGTCTG GGTTTAATGT ACr1X=AAOG CTCTGGAGAT TTTACTTAAA ATTCACATT CAAAGAAAGT TGTTTGGAA 902

rrAGTTTTC ATTTAGAGTA TMAAGTCC2CC CAGTOGGGAT AAGAGAATTT AGTACAAAAT GAG3I`TGTACT AGCTTGTAAT TTTTAAATTA CATTGGAGAA 1002

AGGTFATTAT AGATATCTTT GAATocCATT CTowGTCTAr TGACTTAAT GTCCCCATOC CCTTACAATA TAAAACCAAA TACATGGGAA CTGAAGTGTG 1102

GAAATOCTOr TCACAAATAT GrrAMAAAT cCACACTAAT MAAATCAGAGA ACAGACAGAA1 rGAGGATCTTr GOCTWCTATA GCAATTCATG TCCAAGGTGA 1202

AGGJACAAAGG AAACGIT¶rrG AGCTCCrrGA CCAGAGTACA TGGACCTGAA ATTAIffCTC f`TCCCCGTCC TCACGTCTAG CTGcGAGAG ACTCTGGCAT 1302

GGAAGGOAG GGATAGTTTTF AACTCCTTTT cCTGTFT CCAAACTAAA cCWACAUCAC CGTCGTCGGA AACTGAGCTA GATGGCCA%CT OGGGGAAGTG 1402

OCTOCAMCA CACTTCTCCT CCTCCTGTGA TCAGAGGGTA GGGCTTrAGT GC'TrA,tATT AGTTTATCTA TTcCArTGCr TTTGC-TCTAT CACrAGAGGG I15002

TAAGAAAACT UTGTGAGAAA ATGIACTAAGA TAGGGAALATA AGGCGGTCCA OCATMT(OTGC CTCTGC?1 ACTTICAAAGA CAGA1OCAGT (2GTCTGGGCA 1602

rrGTOCATAC TCTCTGaFA TGTCT`GAATA i TTTT'GAGCA ACCATGCAAA GGATGAOCAA GGCAGAATT'C TCACFTTTCOC CACCTCTTTT CAAGAGCTAT 1702

AGGACCAGAA AAGGAAAarA ITCTGGGOCiT CATGTCTGGG A4ATGGCCOCAG GGACTiFTTCC CATGTAAGTT ATAGAACAAA CAGAAATTCC CAAATGGCAC 0002

ACAGAGCTC................................................... 1002

.... ................. ..........C GCACM1fAG CCTGAGOCTC CTAT`GGATAG GGCAGGAGTC 2002

AGCAAAGGCC AOCTGTAGTG ACCTTGGrrA rrGACAGGG(A CrrCTCCATT CCTGTTCAAG T%JGAGAOCAC CTGcCGCAcC ACCCAATTCT CXTCCACAAG 2102

GCT'TCAATff AAITTrACAA TAGCAA'T?1i ACAATTTCCC AA&GACAGAAGkr rAATTTATCA CAAAGGAGTT CTCCAGAAAA TAAAGCAGCC TTTCTAACA4G 2202

Tyr Leu Gin Asp lie Tyr Thr

GGAAGATTAM AAAAGcCTGT CTT~CGAAAA GGAccGCITA GC=Clt? CGCACCGCT CTGTTTCTAG G TAT TTA CAG GAC ATC TAT ACT 2204

Ser Ann Lys Gin Lys Ilie Thr Asn Leu Lys Gin Lys Vat Ala Gin Leu Giu Ala Gin Cys Gin Glu Pro Cys Lys Asp Set

TCA AAT MAG cAG MAG ATc Am MAc CTG Am cAG AAG Gcc cAG crr Gm cTG TGC cAG GAG OCT TGC MAG GAC TCr 2375

Val Arg Ilie Tyr Asp Ilie Thr Gly Lyn

GTI. CGA ATC TAT GAC ATA ACC OGA MAA G GTACA CAOGAACTTA ATCCTOGGAT CAGGGTCATG MGCAAGCAG CCAAAATAMA AGCAGTGTGCA 2460

CCT(2CACTG TACAGCAAC ITGGAAAGTA TCTGA(X`TTA MACTAAGG3G TTcCMACCAC CCAAGGCTCC TTGGGATTAG TCAGTMATTG GGAAGGGATG 2560

ACMATAGGCA GACTAGAGAG GCTGCTGATG cATAtMAAcc GGGTaOOOaf OGAUccACTA cOACrGCTG TOGTTFACT T`G=ITFCT TCTCCAG 2666

Asp Cys Gin Asp Thr Ala Asp Lyn Gly Ala Lys Glu Set Gty Lou Tyr Set Ile Arg Pto Lou Lys Ala Thr Gin Gin Phe

AT TGT CAG GAT ACC MCMAAG GGT MAA GMA AGT OGA CT? TAC TOC ATT OGG1 OCC? MA AIC GAG CAG TTC 2746

Lou Val Tyt Cys Giu The Asp Gly Pto Gly Ass Gly Trp Thr Giu Phe Lys Lys

TTA GTG TAC 1(1T GAA AIC GAC QIGA OCT QGA MAT 13W TOG ACC GMA TfC MAG MAG GTMA 130CCTCTGA CTGCATATGT ATTAMAAAAA 2934

TGOCCCAGT IOCTOCAGAT OG0T`VTCTM OCATAGAAGA GACGTC1GOCC TCiT?TGAGAT GAGGAT(GT CTACCTTMAC CCACAGAAGA GACGGAAGA 2934

TGAGATQGCC TAOGTMATGA GGAACAG3GCA GTGmGMAT CCAGCAGCCA GGCTTTGTGG TGCTCTGAOG CMACAOCATG CTGACTGTCA CAGAAGCCMA 2034

GTWCGTTTAG TGAGGTGACA T13CGAAGCCT C?r?TCC,CAG ATCMAGAGCT M1AGCATGW3C CTTMACMTA ACCCACAGGOC CTCTCCTGGAG GATATMATTG 1234

OWAGCA3TAC MACAAAGCCT TTTTOGATCC 13GCTGCCT13G TAOCACTGCA AAACTGOCCT TTlTMACCT? GTMAGCTTAT GAGTTCTGMA GACCTOCATG 3234

GGT-C"T1T A MAGTGCACAA CTMMACAAA AAACMMAAT AGCKCAGCAC GACMAAAATG TCCATACCAT TATAGTAGGA ATMGCATGT AGCAGGTGTG 3334

TG;TGTGTGTG TGTGTG,TGTG TGTGTGTGTG TGrTGTTGAT OCTCAGAGCA OCAGCATGCC ATTTGACAGT TCUGGAGATA GAGGCAGCTT GGMAGAGCA 3432

CAGTAGCTG GTMATTGGCC AMICCGTATC CTCCACACAT TGAATGTTGTITTC17TATMA GCACCMATCA TCTTTGCTCr G3CTCTTG~Cc ATACTGTTAT 5323

Arg Leu Asp Gly Ser Val Asp Phe Leu Lyn Asn Trp lie Gin Tyt Lys Glu Gly Ph. Gly His Leu Set Pro Thr

GCCMACTAG AGG CTT GA? GTG GAT TTC TTG MAG MAC TGG ATT CAG TAT AMA GMA GGA TTT GGA CAC CTGj TCA CCT ACT 3617

Gly Thr Thr Gin Phe Trp Lea Gly Asn Gin Lys Ass His Lea lIes Set 'Met Gin Set Thr lie Pto Tyr Ala Len Arg lie

ACC ACA GAG TTT TGG CTG GC MAT GAG MAG MAT CAT CTG ATA AUC ATOG CAG TIC ACC ATC CCA TAG WCA CTG AGA ATA 3606

Gin Leu Lys Asp Ttp Set Gly Atg Thr Set

CAG CrC MAA GAC TOG AG3T 1GCC AGG ACC AG GTA TGGMAGOGAC TTTMACATTT TGTCTTGGG TOGOGACATA GCTAGTTGG; TAGAGTACTT 3790

13CCTAGCATG cATGMGCTCC TGAGTICMAT ATCCAGTGCT ACATMAACCA AGGMATGGC GTGGTMACTA TCTATAGTTC TAGCACCCAG GMGCTAGAAG 3690

CAGTAAGGTT GGGAGATCMA GGTOCATCTC CAGr`TACATA GTGAGCTCGA GGCTAGCATG ACTCACATTA AOCTG?ICTC AMAMAAAAAA AAAArmGTC 3990

TTA13CGTCT GCTACATTA TTAGACATCA ATATATTATC AOCTMAATGG ACCGTCAGCT GGCMAT0GCC TMACACAAA CMACCTIGACA AGOOCAAAGA 4090

GCATGACCAG GCtNCTTTCCA AGMAGAACTT GGACAGTCCA MAGAGAGTGA GAAAOOCTAGG CTGTCTCZCTC TAOGOIXGAT GTGGATCGTG OOCATT?CAC 41900

ATGTCCMATT TACACACCIr OGAOW3ATTC GGTGGTTJCT ATAQOOTOT? CMATATGMAC CAGMAATTGA GCATGAAATT M-ATTCAGTC AAATCMAGC 4290

ATrICATrGTrr cCC.CTCATA CMATGATTrGT TCACTcGXTC MAATCACAGA CTGTCTGAMA ATTAACTGAC TGCTGTG1GGG ATrCTGCAGCC CTGOCAGGCT 43900

G;AWGATOCT crGGGG1lTG 13G?TTMACC AOCTCATGTA AGTGAAAAAA TIrCAGAGwC CTkAATTAGA CATGAAATAT TGAMACAT13C TCCA?r?CA 4400

AGTGCAIrm rrAMACTTA TrrrAAT1O CGAAAC`TATC cCAGCAGCM G3CAACATTTT CCTATGTGAG GCATGCTCCA CI'TVCCAAGiG ATGAGATATIG 45900

GOGMAAGAGA TTAMCTATTT TcrAGGMArr c-TCrArrTAG TCACMAAAGA ccATrFTCT CTCTACTCTG CAAAACCATA OCTOCCTrrA CTMACTTTCC 46900

CAGAGGAGCr CTCTCTGACT CTTGAG13tC,- TCATTTAMTG CATCAC%TA; GU-l-GTGC 'rT%CTCGAACA TTCTAkGMAAA rcrh,TrrTrG ArGT?AACATT 47900

GCTrGGAAA AGMMCACCT rITGTACCCT CACACTFTMA GTGTTtAX)LA TrCGrTM1GrA AACX=GTCTC CIrMr'AGGA ACATGGGTTC ACTCATTGTA 4800

GATMATTACT CTGAGcTATG TGTOTOAUT GCTMACAAAG GCCTTAAATG MAAGCTGAAA Tk*,rACAIff TTCCATCTGT TTCCATTTGA TCTCAGATTG 4900

T1GTMACTAMA MAOCCAGGAG GTG0CTTTTA GarrITcTGA GArFTGCTGA AGOCTCTTTA GATOCATOCT CGT130131C0AT GTGATCTOGGA CTIGG"T13ACA 50900

Tht Ala Asp Tyt Ala

TGrATArOCC TG3GAGTTW3A GAAAAC3TTG rCATTCCATT OD?errrT(2 TGACTTGAGA TC~CTCCACTC CAOTCACA G C AiCC 13CG GAC TAT GCC 5187

Met Phe Atg Vat Gly Pto Gin Set Asp Lys Tyt Atg Lea TOt Tyt Ala Tyt Phe IlIe Gly Gly Asp Ala Gly Asp Ala Phe

ArC TTC AUG GT3 COT GMA TCC GAG MAA TAG COC CTG ACC TAT 13CC TAG TTC AT? GGA GAT OWC GOG GA? TTIC 5268
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Asp Cly Tyr Asp Phe Cly Asp Asp Pro Ser Asp Lys Phe Phe Thr Ser llis Asn Gly Met His Phe Ser Thr Trp Asp Asn
GAC CGC TAC OAT TTT OcT OAT OAT cocACT GAC AA4 rrT TTC ACA TCC CAC MC GCC ATOG CAC TTC AUT ACC TroG GAC MT 5349

Asp Asn Asp Lys Phe Glu Gly Asn Cys Ala Glu Gln Asp Gly Ser Gly Trp Trp Met Asn Lys Cys His Ala Cly His Leu
GAC MC GAC MAA TIC GM CCC MC TUT (XIT GAO CAG GAT CGA T'PT G0C TUG TOG ATG MC AAG TGT CAC GCT CGC CAC CTC 5430

Asn Gly Val Tyr Tyr Gin
MT OGA GTT TAT TAC CM 0 GTAM TTrTAMGTTA TGAGTATATG TCTMCAGAT CTCTATOCMGGTMATAAGC AGMAGCAGAC NUATCA.WCAT 5526

TATMTMGC ACAGMAATC ?T'lATCTTA CAGCT`TTCA TTTGMGrCA GMTTG(ArA CACTC.MCrAT CCMCTGGCA TTACCTTA.A GAMCAGMAG 5626

AGITOCTATO FCrCACCfCT AACTCCCCAC AAACATCAG TCT`GATA TGTCCTGAM CTCATrTATCT GACTTGGMT TTCCTGTCTC CTTTAGACCT 5726

AOCATOTATA TOATAUCGOTT AATCTCAI TCTCfGTG;A CACATTATOC ACGTTCAOCT GTCTATCMC TATCTCACC ACMGCACTG AACACTG(;AT 5826

ACTTTGCCAG AGAMTAAAC TGACAGOCAC AGMATACAC GMAACTCM MATCA1TACA AGOCTGCATG AAGCGTCTAG CCTGGGCTTG GAGAT(CTCG 5926

TTTTACCATG aGOOGAOCOA TOGTTTCTGT MAGGCTT"AAG aCGTaGAC CACTGATTTC ACTCACCACC TACCAGTTCT G rATrGGAGAG AC`TCCAGCCA 6026

TACAOGAAr CrTTTTMAOCA CCATCTACT MATGAGAAAC TCCAT1GA TCTACMCM CTTTCTACAG ACACCTTCTA rACCCCGTM TAGCATCTTC 6126

CATrrAGCAG ACAATTGTCC TIICCATCCAG TCAGACCACC TGATCAOGM TCTCW(CTCT ACATATMTG GMTATCAGG ATTCCTTArA MAAGAAGAC 6226

AGACAGACGC MAACACACAC ACACAGAGACG M.AGrGC`A COCCTIATM AMTGCGArAA 4rrFTAACTA CTCACATMT CkCC.1AAACC kCrrATTGGC 6326

CTTOCraAATC TCTACGAGIrT1FCAGTT.A OCGACCAAATG CTGTAGACGT CACAGTA.MTT CTATTCGMC TCMAA`rGAGC TGAGMAATC TAGCOMAAA 6426

Gly Gly Thr Tyr Sor Lys Ser Ser Thr Pro Asn Gly Tyr Asp Asn Gly ie Ilie
AGACACACOC ATGCATCTCT GACTrCU IC AC3 GT CC AC-r TAC TCC UAG TCA TCT ACT CCT AAC GOT rAT GAC MT GCC ATT Arr 651I
Tip Al. Thr Tep Lys Thr Arg Tip Tyr Ser Meot Lys Glu Thr Thr Met Lys Ile Ile Pho Phe Ann Arg Leu Ser iie Gly
TOCU CC AGC TOG MA AUG COC TOG TAT rcC ATG MGGMGAU AUGCC ATG MA ATA ATT CCC TTC M4C AGA CTC TCC ATT CGA 6592
Asp Cly Gin Gin lOis liis Met Gly Cly Ser Lys Gin
GAT OGG CACG CM CAT CAC ATG OGA GGA TUC MA CAG GTCAWC CTCGACCATG MACTGGATGT GMhATACCCG TAAATCCTCT CCrCAGACAT 6684

TTTAAATTAC ACACAAAMAA CMAACTATM CTUT.ATTAG CCUTTACCM CTTCCMTAT rTTCCTCMMA TTTCTTCTA TACCTCTATk TTCGkGrrAT 6784

TMTmTTGGT CTCTCTTAAA ATGATATTTA GCCATMATG GACATTMAAC CCCAOCTGAM CATGTTTCT MACTTACTTG AATCMAXGTT ATTAATTT 6884

GCrrCTTTGA ATGGTCMCA TrmTr CA ccTTTrCT AAATArrAMAA TAAAACTA CTCTATTrrA TTiTATGATC ACCTCT.AArr ArFrGrMTTG 6984

TTCGrCTTGT TTCCTGACTA rrTACrAT oCACACTIA TAGGACM ATTTTACMC TTCACCTGTA TATTTTCcAT GTATr r'rAcC TCTrACATCAT 7 0 8 4

Val Gly Asp End
TrA(lTrTTM TTCMrTITT TAMTGMM GTTATrATTTT TTMTATACC rrTTGTTrrTA rrGrCGTATTC ATAC CTT GGA GAC %TC TMA ACAACAr 7180

TICcMACTG ArTTrCmTFrr rTMAcAcTr TATrocAGCA GACAGATATA rr1TTrCCTAT GACGAcATOG MACccAcTTC cTTTACAGAG TiTATOCUAT 7280

CC.A'rGATGCA MCTocArTA CCAT;TrrrAT CCTrACCAIA ATrTATCTAC ATGCATTTcn:Arrr GrrTccT 7357

Legend: Nucleotide sequence of the rat y-fibrinogen gene. The sequence extends from -
1488 bp 5' of the transcription initiation site to 12 bp 3' of the second potential
polyadenylation site. The TATAAA and transcriptional initiation site are underlined while
the two poly (A) addition sites are boxed.
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